standard) rose prior to and during the crisis. Children living in rural areas suffered more than those in urban areas, where the prevalence of moderate and severe malnutrition among under five-year children was higher in the rural areas rather than that of the urban areas. Toward the end of 1999, approximately 25,000 children from all Indonesia were reported to experience marasmus, kwashiorkor, and marasmic-kwashiorkor. 3 One of government policy to ensure the national food security was protecting the poor through the 'Social Safety Net' or JPS ('Jaring Pengaman Sosial'). There were three main nutrition activities being implemented as parts of the Social Safety Net i.e., provision of supplementary feeding to children 0-24 months of age and anemic mothers, revitalizing the 'posyandu' (village nutrition center), and revitalizing the Nutrition Surveillance System. 4 In Yogyakarta Special Territory, the prevalence of malnutrition in 1999 was 22.73%, and 3.28% of them were under five-year children with moderate and severe malnutrition. 5 Based on a preliminary survey conducted in May 2000, the total amounts of under fiveyear children with severe malnutrition (weight for age below 60% of median standard of WHO-NCHS) in Sleman and Bantul districts were 24 and 28 children respectively. In the middle of the year of 2000, supplementary feeding packets from the Government stopped. A subsequent question was how the poor fulfill the requirement of food for their children in this situation and what happened with the nutritional status of the children after the absent of food supplementation from the Government. The aim of this study was to evaluate the micro and macronutrient intakes among severely malnourished under-five/year-old children during the economic crisis in Yogyakarta.
Methods
We conducted an observational study using a longitudinal study design during a 3-month period, from August through November 2000 in Bantul and Sleman districts of Yogyakarta Special Territory Indonesia. The two districts were chosen purposively based on the accessibility. This study was a part of a collaborative study consisted of three topics: ' Factors associated with severe malnutrition among under five-year children in Yogyakarta during the economic crisis', 'Factors influencing the improvement of nutritional status of under five-year old children in Sleman and Bantul districts, Yogyakarta', and 'Macro and micronutrient intakes among severely malnourished under five-year children in Yogyakarta during the economic crisis'.
The study population was under-five children with severe malnutrition from the study sites. Sample size was 47 children, calculated using values of zα = 1.960, zβ = 0.842, Po = 0.5 (the proportion of improvement possibility in nutritional status at the beginning of the study), and Pa = 0.7 (the proportion of improvement possibility in nutritional status at the end of the study). 6 Severe malnutrition was identified using weight for age <60% of median of WHO-NCHS standard. Study sample was all severely malnourished children from the study sites. According to preliminary survey, there were 52 severely malnourished children in the study sites, but only 46 children were enrolled because of several reasons. Five children were excluded; two because of misdiagnosis, 1 child had a congenital anomaly, and the other two due to technical difficulties.
At the beginning of the study, we collected basic data including demography, weight, and nutritional status of the children. Two-week interval home visits were performed to collect data about food intakes; in the collaborative study, data about diseases and data of control group were also collected. At the end of the study, weight and nutritional status of the children were measured. Data of food intakes were collected using a food record method. Parents or other family members were trained to record food consumed using a special form. Therefore, during the 3-month period, there were 6 food records available for analysis for each child. Children were weighed using Kubota Baby Scale or Kubota Bath Scale to the nearest 0.05 kg and 0.5 kg respectively. A dietitian converted food intakes from household measures to gram, and then Food Processor-2 calculated the compositions of the food consumed by the children.
Data entry and analysis were done using SPSS for Windows version 10.0. Parametric analysis of Mann Whitney U-test and Kruskal Wallis test were performed to calculate the difference between or among groups of data. A p value of less then 0.05 was considered as a statistically significant difference.
Nutrient intakes according to breastfeeding status
In order to know the characteristics of nutrient intakes among children who experienced an improvement compared with those who did not, stratifications based on several variables were performed. Variables which were considered as confounders or effect modifiers were breastfeeding status and age of children. Table 3 shows that nutrient intakes among breastfed children who had improvement were higher than those who did not, except for vitamin A. However, these differences were not statistically significant (Mann Whitney U-test p >0.05). The similar results can be seen in the group of non-breastfed children.
Nutrient intakes according to age group
Stratification using age showed that calories and thiamin intakes of older children (³ 48 months were lower than those of younger children and these differences were statistically significant (Kruskal Wallis tests p = 0.016 and 0.022 respectively) ( Table 4 ). Table 1 depicted the characteristics of subjects. Most subjects were 2 year-old or more, female, and came from low socioeconomic status.
Results

Characteristics of subjects
Nutrient intakes in general
The median intakes of macro and micronutrients were lower than RDA, ranged from 22% (vitamin C) to 69% (phosphorus), except for vitamin A (406%). The median intakes of calcium, calories, iron, thiamin, and protein were 23%, 30%, 37%, 46%, and 53% respectively. Out of 46 children, 26 experienced an improvement in nutritional status at the end of the study, whereas 20 did not. Table 2 shows a comparison between nutrient intakes among children with improvement in their nutritional status and those of children without any improvement. In general, the intakes were higher in the group of children with improvement except for vitamin A. However, Mann Whitney U-test was not able to detect any statistical significance (p>0.05). 
Vitamin A intakes
It was interesting, that vitamin A intakes in all children exceeded the RDA. We analyzed the feeding patterns of these children, especially the source of vitamin A in their diet. Vitamin A (retinal) is found in animal foods, such as liver, kidney, egg yolk, milk, and butter. However, vitamin A in the diet mainly comes from carotene, which is found in foods such as carrots, sweet potatoes, tomatoes, papaya, mango, orange, and dark leafy green vegetables including spinach. 7,8 Based on the food records, generally children consumed foods that are rich in carotene such as spinach, tomatoes, carrots, papaya, egg, and sometimes milk and liver.
Discussion
In this study, 43% of children experienced improvement in their nutritional status, whereas the rest did not. We do not have any data explaining how the poor families fulfilled their food needs. However, all children in this study consumed lower intakes than the RDA, except for vitamin A. The vitamin A intake exceeded the RDA in all children. In this study, high dose vitamin A supplementations were not included in the calculations. Breast milk also was excluded from the calculations since there was not any valid method to calculate the amounts of nutrients in breast milk. The impact of economic crisis on nutrient intakes is clearly showed by survey data from 1995 to 1998. Many households consumed less than 1500 kcal and 32.2 g protein per capita per day or less than 70% of RDA. In urban areas, the prevalence of energy deficit at household levels increased from 49.45% in 1995 to 51.10% in 1998. The prevalence of protein deficit at household levels was 24% in 1996 then increased in 1998. The mean intakes of vitamins and minerals showed similar figures. The mean intake of thiamin was only 50% of RDA, whereas vitamin C was only 88% of RDA. Vitamin A showed a specific figure, because its mean intake exceeded the RDA. In 1998 the mean intake of vitamin A was 359.3% of RDA. The mean intakes of calcium, phosphorus, and iron showed the trend of decreasing from 1997 to 1998. The mean intake of calcium was only less than 50% of RDA, iron was 70% of RDA, while phosphorus exceeded the RDA. 2 These data came from 12 provinces in Indonesia, but it may be relevant with the situations in the study sites. In this study, almost all nutrient intakes were deficient, except for vitamin A. In line with the data surveyed from 12 provinces, the vitamin A intake was higher than that of the RDA. According to food records, children in this study consumed enough source of carotene such as green leafy vegetables and fruits, which are quite cheap in these areas.
There was a relationship between nutrient intakes and the improvement of nutritional status. Unfortunately, food supplementation in the two districts was stopped 2-8 months prior the beginning of this study. Therefore there was no contribution from this activity to the intakes of severe malnourished children. A study done in three provinces, Bali, West Kalimantan, and Lampung, showed a beneficial effect of food supplementation in preventing the degradation of nutritional status of the children. 9 Other previous studies also demonstrated benefit of nutritional rehabilitation for children with moderate and severe malnutrition. Bredow et al reported the improvement of growth of the children after receiving a low cost, community-based treatment program at a health center. Management consisted of carefully delivered dietary advice, antibiotics, anthelminthics, and vitamin supplements. 10 The sustainability of feeding program is necessary for the poor. A study done in Jamaica showed that the supplemented severely malnourished children gained significantly more weight than the non-supplemented children, but the advantage was lost once supplementation ceased. 11 In this study, children with improvement consumed more calories and protein and other nutrients compared with those who did not experience any improvements. Among breastfed and non-breastfed group of children, the nutrient intakes influenced the improvement of nutritional status. These results show a role of fulfilling the nutrients for improving the nutritional status of severe malnourished children.
This study concluded that during the economic crisis the macro and micronutrient intakes of severely malnourished under five-year children were lower than those of the RDA, except for vitamin A. There were differences in nutrient intakes according to improvement in nutritional status and age group. exceeded the RDA. 2 These data came from 12 provinces in Indonesia, but it may be relevant with the situations in the study sites. In this study, almost all nutrient intakes were deficient, except for vitamin A. In line with the data surveyed from 12 provinces, the vitamin A intake was higher than that of the RDA. According to food records, children in this study consumed enough source of carotene such as green leafy vegetables and fruits, which are quite cheap in these areas.
This study concluded that during the economic crisis the macro and micronutrient intakes of severely malnourished under five-year children were lower than those of the RDA, except for vitamin A. There were differences in nutrient intakes according to improvement in nutritional status and age group. 
